Endothelial distribution of the membrane water channel molecule aquaporin-1: implications for tissue and lymph fluid physiology?
Aquaporin-1 (AQ-1) is a transmembrane water channel protein reportedly expressed in continuous capillary endothelium and intestinal lacteals. We investigated endothelial AQ-1 expression in rat intestine and mesentery, and also in lymph nodes. Rat intestine, mesentery, and lymph nodes were immunolabeled for AQ-1, revealing membrane expression in endothelial cells of vascular continuous capillaries and venules, and of initial and conducting lymphatics. Blood vessel profiles were identified with RECA-1 and circulating FITC-albumin. In nodes, capillaries and high endothelium venules (HEVs) showed AQ-1 labeling, as did intranodal lymphatic sinusoidal endothelium and reticular cells. The labeling pattern of vessels with RECA-1, AQ-1, circulated FITC albumin, plus elastin autofluorescence permitted identification of arteriolar, continuous, and fenestrated capillaries and lymphatic vessels in tissue sections. Strong AQ-1 expression in continuous microvascular and initial lymphatic endothelium suggests its possible involvement in tissue fluid exchange between plasma and interstitial fluid, and perhaps between interstitial fluid and initial lymph. Endothelial AQ-1 expression was strong in lymphatic sinusoidal endothelium and intense in HEVs. This described endothelial AQ-1 expression has potential implications for tissue fluid physiology. Lymph protein is known to concentrate in lymph nodes by fluid loss, so AQ-1 may facilitate lymph to plasma water flux. Starling forces may not drive this flux, and we discuss a possible osmotic mechanism; consequently we hypothesize a suite of ion pumps/channels/exchangers/cotransporters in nodal vascular (probably HEV) endothelium, acting as a net ion pump from lymph to plasma, with water following osmotically.